Neurotensin increases tyrosine hydroxylase messenger RNA-positive neurons in substantia nigra after retrograde axonal transport.
In previous studies we have shown that labelled neurotensin injected into the rat striatum was found to be transported retrogradely in dopaminergic neurons through a process which was receptor and microtubule dependent. Now, we show, by in situ hybridization, the consequences of the striatal injection of neurotensin on the gene expression of tyrosine hydroxylase in the substantia nigra. Rats were injected with neurotensin or its fragments in the striatum of one side and with saline or the inactive fragment on the other. The number of nigral cells expressing tyrosine hydroxylase mRNA was found to increase by 40% after injection of neurotensin or its active fragment (neurotensin 8-13). In the same experimental conditions, the inactive fragment (neurotensin 1-8) was without effect. Time-course experiments revealed that the tyrosine hydroxylase mRNA was increased 4 h after neurotensin injection but not at 1 or 16 h. The fact that the increase of mRNA parallels the appearance of labelled neurotensin in the substantia nigra indicates that the changes in the gene expression of tyrosine hydroxylase might be the consequence of the retrograde axonal transport of neurotensin. These results represent the first evidence for the existence of a long-distance retrograde signalling process in which the neuropeptide and presumably its receptor may serve as information molecule between synapses and the cell body.